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IN THE CLAIMS 

1. (Currently amended) A flash memory device comprising: 
a memory cell array block having a plurality of flash memory cells arrayed therein; 
a program verification voltage generator structured to variably generate program 
verification voltages to verify whether the flash memory cells are programmed ot not; and 
a word line level selector structured to transfer the program verification voltages to 
word lines connected to control gates of the flash memory cells[[ ]]; 

wherein the program verification voltage generator comprises: 

a PMOS transistor and a series of resistors, which are connected between a 
power supply voltage and a ground reference voltage; 

a first NMOS transistor connected to both terminals of a first resistor and 
structured to electrically short the first resistor in response to a first program verification 
control signal and to generate a program verification voltage at a node between drains of the 
PMOS transistor and the first NMOS transistor; 

a second NMOS transistor connected to both terminals of a second resistor and 
structured to electrically short the second resistor in response to a second program 
verification control signal; and 

a comparator structured to compare a reference voltage to a voltage of a node 
between the first and second resistors, and having an output connected to a gate of the PMOS 
transistor. 



2. (Cancelled) 

3. (Previously presented) The flash memory device of claim 1, wherein the first 
and second program verification control signals are selectively activated to change levels of 
the program verification voltages. 

4. (Original) The flash memory device of claim 1 , wherein the word line level 
selector is structured to apply a programming voltage, a read voltage, a pass voltage, or an 
erase voltage to the word lines of the flash memory ceils according to operation modes. 

5. (Previously presented) In a flash memory device including one or more flash 
memory cells, a method of verifying whether the flash memory cells are programmed or not, 
the method comprising: 
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repeating a program unit loop cycle of: 

applying predetermined programming voltages to the flash memory cells, 
variably generating program verification voltages, and 

verifying whether the flash memory cells are programmed or not in response 
to the program verification voltages; 

until the programming of the flash memory cells is completed, wherein the program 
verification voltages are changed between two or more program unit loop cycles. 

6. (Original) The method of claim 5, wherein the program verification voltage at 
an nth program unit loop cycle has a higher voltage level than the program verification 
voltage at an (n-l)th program unit loop cycle. 

7. (Original) The method of claim 6, wherein the program verification voltage at 
an (n-hl)th program unit loop cycle has a lower voltage level than the program verification 
voltage at the nth program unit loop cycle. 

8. (Original) The method of claim 7, wherein the program verification voltage at 
the (n-l)th program unit loop cycle has the same level as the program verification voltage at 
the (n+l)th program unit loop cycle. 

9. (Original) The method of claim 5, wherein the program verification voltages 
at the (n-l)th, nth and (n+l)th program unit loop cycles have different voltage levels from 
each other. 

10. (Original) The method of claim 5, wherein the program verification voltage at 
an nth program unit loop cycle has a lower voltage level than the program verification 
voltage at an (n-l)th program unit loop cycle, and the program verification voltage at an 
(n+l)th program unit loop cycle has a lower voltage level than the program verification 
voltage at the nth program unit loop cycle. 

1 1 . (Previously presented) A programming unit for a non-volatile memory 
device, comprising: 

a first input structured to accept a programming verification control signal; 

a second input structured to accept a second programming verification control signal; 

Docket No. 4591-344 Page 3 of 8 Application No. 10/712,652 



PAGE 4/10 * RCVD AT 2/13/2006 5:38:30 PM [Eastern Standard Time] * SVR:USPTO-€FXRF-6/33 * DN1S:2738300 • C SID: 5032744 622 • DURATION (mnvss):03-36 



02/13/06 14:40 FAX 5032744622 



MARGER JOHNSON 



@J005 



a voltage generator structured to generate at an output a programming verification 
voltage having a voltage level selected from more than two possible levels, the voltage level 
of the programming verification voltage dependent on a state of the programming verification 
control signals; and 

a word line transfer unit coupled to the output of the voltage generator and structured 
to transfer the programming verification voltage to one or more word lines in the memory 
device. 

12. (Cancelled) 

13. (Previously presented) The programming unit of claim 1 1 wherein the first 
input is coupled to a control gate of a transistor and wherein the second input is coupled to a 
control gate of a second transistor. 

14. (Previously presented) The programming unit of claim 1 1 wherein the voltage 
generator comprises: 

a serial transistor coupled to a voltage supply; 

a first and second resistor coupled in series between the serial transistor and a ground 
reference voltage; 

a first control transistor coupled across the first resistor and structured to cause a short 
across the first resistor when controlled by the programming verification control signal; and 

a second control transistor coupled across the second resistor and structured to cause a 
short across the second resistor when controlled by the second programming verification 
control signal. 

15. (Original) The programming unit of claim 14, further comprising: 

a comparator structured to compare a voltage of a node between the first and second 
transistors to a reference voltage. 

16. (Original) The programming unit of claim 15 wherein an output of the 
comparator is coupled to a control input of the serial transistor. 
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17. (Currently amended) A flash memory device comprising: 

a memory cell array block having a plurality of flash memory cells arranged in word 

lines and bit lines;[[ and]] 

a program verification voltage generator structured to generate a program verification 
voltage to be supplied to a selected word line every program loop^and 

a word line level selector structured to transfer the program verification volta ge to the 
selected word line connected to control gates of the flash memory cells; 

wherein the program verification voltage generator is structured to generate the 
program verification voltage at an nth program unit loop cycle so as to be higher or lower 
than that for a (n-l)th program unit loop cycle. 



18. (Cancelled) 

19. (Currently amended) The flash memory device of [[the ]]claim 17, wherein 
the program verification voltage at the nth program unit loop cycle [[ha ])hasa higher voltage 
level than the program verification voltage at the (n-l)th program unit loop cycle. 

20. (Previously presented) The flash memory device of claim 1 9, wherein the 
program verification voltage at an (n+l)th program unit loop cycle has lower voltage level 
than the program verification voltage at the nth program unit loop cycle. 

21. (Currently Amended) Tho flash memory device of claim 20, wher e in A flash 

memory device comprising: 

a memory cell array block having a plurality of flash memory cells arranged in wprd 

lines and bit lines; and 

a program verification voltage generator structured to ge ner ate a progr am verification 
voltage to be supplied to a selected word line every program loop; 

the program verification voltage generator struc tured to generate the program, 
verification voltage at an nth program unit loop c vcle to be higher or lower than that for a (n- 
l ^th program unit Loop cycle; 

wherein the program verification voltage at the nth program unit loop cycle has a 
higher voltage level than the program verification voltage at the (n-nth program unit loop 
cvcle and the program verification voltage at an (n+nth p rogram unit loop cycle has lower 
voltage level than the program verification voltage at th e nth program unit loop cvcle; and 
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the program verification voltage at the (n-l)th program unit loop cycle has the same 
level as the program verification voltage at the (n+l)th program unit loop cycle. 

22. (Currently amended) The flash memory device of claim[[ 21]]_20 3 wherein 
the program verification voltage at the (n-l)th, nth and (n+l)th program unit loop cycles have 
different voltage levels from each other. 

23. (Previously presented) The flash memory device of claim 17, wherein the 
program verification voltage at the nth program unit loop cycle has a lower voltage level than 
the program verification voltage at the (n-l)th program unit loop cycle, and the program 
verification voltage at an (n+l)th program unit loop cycle has a lower voltage level than the 
program verification voltage at the nth program unit loop cycle. 

24. (Currently amended) Thn flnnh mnmnry devices of olaim 17. A flash memory 
device comprising: 

a memory cell array block having a plurality of flash memory cells arranged in word 
lines and bit lines: and 

a program verification voltage generator structured to generate a program verification 
voltage to be supplied to a selected word li ne every program loop; 

wherein the program verification voltage generator is structured t o generate the 
program verification voltage at an nth prog ram unit l oop cycle so as to be higher or lower 
than that for a (n-nth program un it loop cycle: and 

wherein the program verification voltage generator c omprises: 

a PMOS transistor and series of resistors, which are connected between a 
power supply voltage and a ground reference voltage; 

a first NMOS transistor connected to both terminals of a first resistor and 
structured to electrically short the first resistor in response to a first program verification 
control signal and to generate a program verification voltage at a node between drains of the 
PMOS transistor and the first NMOS transistor; 

a second NMOS transistor connected to both terminals of a second resistor and 
structured to electrically short the second resistor in response to a second program 
verification control signal; and 
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a comparator structured to compare a reference voltage to a voltage of a node 
between the first and second resistors, and having an output connected to a gate of the PMOS 
transistor. 

25. (Previously presented) The flash memory device of claim 24, wherein the first 
and second program verification control signals axe selectively activated to change levels of 
the program verification voltage. 

26. (Currently amended) The flash memory device of claim[[ 18]]_LL wherein 
the word line level selector is structured to apply a programming voltage, a read voltage, a 
pass voltage, or an erase voltage to the word lines of the flash memory cells according to 
operation modes. 
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